2SO	•  SOIL AND THE FARMER
the average person buys more, a larger percentage of the young people go
to high school and college, and in general the standard of living in the
villages as well as on the farms is higher. All over the world differences
of this same sort accompany differences in the soil.
The Relation Between Soil and Plants
Living beings depend upon the soil for existence, the plants directly,
and animals and man indirectly. Therefore the poets are right when
they speak of the earth as the mother of all things. To suppose, however,
that the soil supplies the main food of plants is a mistake. It supplies
only 3 to 7 per cent of the dry weight of plants. The rest consists of
carbon, oxygen, and hydrogen, derived from water and from the carbon
dioxide of the air. The soil, however, is the agent through which water
must usually pass in order to reach the plants. It also serves to support
their roots and hold them upright.
Thus the functions of the soil may be summed up as follows: (1) to
act as a physical support of vegetation, (2) to serve as a medium for storing
water and bringing it into contact with the roots, and (3) to supply a small
but essential percentage of the materials which are converted into plant
food by means of light. This small percentage is absolutely essential.
In a certain way it bears to the main elements a relation analogous to that
of salts, acids, and vitamins to the carbohydrates, fats, and proteins which
form most of the food of man. The various chemical elements derived
from soil, air, and water are not exactly plant foods when first absorbed
by the plants. Before they can nourish the plant they must pass through
the chlorophyll cells and be changed into starch, sugar, proteins, fats, and
other substances like those which nourish animals. They cannot do this
unless the chemicals of the soil as well as the air are present.
Because the soil is so necessary for the formation of chlorophyll, and
thus for all growth, the soil becomes a great human problem, involving
an expense of hundreds of millions of dollars each year. Although water
and carbon dioxide supply most of the bulk of plants they create no such
problem because there is no danger of exhausting the supply. The nec-
essary chemicals of the soil, on the other hand, can be rapidly exhausted.
Each year we put back only part of the fertilizing elements that we take
away, so that year by year the soil becomes less fertile and the earth poorer.
Some day we shall realize that among the things that man wastes or
destroys none is more important than the common soil beneath our feet.
How Soil is Formed
(1) Mechanical Agents. All soil is derived from rocks by means of
mechanical, chemical, and organic processes. The mechanical processes
consist of breaking rock into small fragments in the following ways:

